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1. \ am currently a Senior ScienSst at USM Bioiogics, Gronlngen, ThB Netherfands 
("DSy"). QSy \P assets the ass^^gnee of the captioned applScation. 

2. i have 22 y^rs of expenence in the field of cell culture technoiogy, particuiarly in 
ou^tunng an^mai and mammalian ceH lines. 

3. E hold a Ph.D. from the Agncultural University VVagen^ngen m the Nethehands, 
wh.«ch ^ received In 1998. The subject of my Ph.D. theses was animal ceij-cidture 
in aqueous two-phase systems with the intention to reiam an'mral cells m the 
bioreactor m one of the liquid phases, while extracting the product with the other 
liquid phase, thus integratmg fermentatSon and (part of the) downstream 
proeessjng In a single unit operatJon. 

4. In 1994, \ took a position at DSy as a Ceil Culture Scientist in the Development 
Department, where, among my responsibilities, I was involved in severai 
mammaiian cell ime development projects, mainly invoking pen'^usion eel! cufture 
prooesses mth ceU retention devices including spinfiiters and hollow libers. I was 
also involved in setting up a laboratory for smafi soaie pr^-GMP culture, 
fermentation, and primary recovery of animaf cells, f held this position from 



1394-1997. from 1 997-1 999> I worked at DSM as a Senior Cell Culture 
Scientist, where I eontinyed 
5; From 1 999-2001 I worked at OSM as a SaenSst, yammallan Gall Cuiture. Sn the 
Frodudtion Departm ent. RepresentatJ ve projects mdiu de transfer of a msact cefl - 
bsculovkys perfusion process to DSM Montreal GMP faoiity, and tesfeg of oell 
reter^ion deiVfces fe^ 

6. frt 2001 I v^s j|f2i3^ Senior Engineer at CM^ a position I Neld until 2004. 

In Mb tt^i I w^s f^§|:K5nsjble, ampr^s otfe^r things, im 'mUQ<immg new 
bioreactors, bbre^idre^te 

7> In 2GG5 I moved to my Oirrent p^sitidn as Se^^ In tH^ Proems 

Deyeloprn^nt Department. My: resporislBiiStfes In rr^y m positiori Mude, 
^r^ohg dther tilings, ti^ seale-M^ tsf <:0!l ciiltMrB prp^ arid sooujmg, testings 
and implemeni^ng Ip^^S^hpf^gi^ i^^^ oyftiife, In 1:^5^ ppsISp^ have worked 
extensively wllh many call retention devic^^ amongs^^ othem ATF filtration unlts> 

8. Ba^sid on my e^duc^ion and; as descFibfed abov^, I bfeslievfe that I 

am of at i^ast ordinary skill m tlie art of ceir pyS^i^i^o, particulaily anirnai eeS 
culture, 

S, ! have reviewed the spedfication for the captioned application, as we!! as the 
amendad daims prepared for submission in response to the office acSon mailed 
Jufy 7, 201 1, f have also reviewed and considened the office action mailed July 
7, 2011 and the pnor art cited In the office action, spedficaily the Kyung 
reference, the Shevjfe patent, and the Furey pubHcation. 

10, As one of skifi in the art, ^ find daim 1, and its dependent claims, to be dear and 
unambiguous, hi particuiar, i understand the scope of the cfaims. and would be 
able to assess whether a particular method of ceU cu^turing mfringes the claims. 

11 , ^n particular, I find nothing confussng or unclear \n the phrase "wherein no more 
than 5% of the anima^ ceils in the cufeare form aggregates of at least 5 ceHs 
during the continuous perfusion culturing" as \t appears in dairr*^ 1. I am abie to 
understand the scope of claim 1 (and its dependent ciaims) and how the recited 
limitation impacts the scope of the claims and whether or not a particular method 
would infrmge claim 1 (and/or its dependent daims). 

12, \ aSso find nothing confusing or unclear in the phrase ' resulting in an outflow of 
ceil culture liquid tiirough the pores of the filter modufe having a lower animal cell 
density per mi than the ceil culture prior to drcuiating through the fiiter modufe" 
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as appears in darr: 1. I am able to understand the scope of c^airrs 1 (and its 
dependent claims) and how this limitation impacts the scope of the da^r^is and 
whether or not a particuSar method would infringe daim 1 {and/or its dependent 
claims), 

13. I aiso find notWr^ confusing or uhdear in the phrase "a lower a.niinal cell 
density per ml'' as it JS used in Claim 1, As one of skili in the art famSfiar with 
perfusion cufturing, this phrase is ciear and readily understandable to me, ! arm 
able to understand how this {imitation Impacts the scope of the claims and 
whether or not a particuSar method wouid infringe daim 1 (and/or its dependent 
olaims). 

14, I a^is^ fhd rtdtltii^ uh^t^if in {he phmse ''fe oo^iiperi^^te for 
fclie liio2ttafei3>^^t^ it lised in otefhi 4^ oiife the ^rt 
familiar with perfijsion dulturing, this phrase Is de^-f i^nti read 

to me; I am able to undi^^tand h<)# lite Kmj^ation IhijSacts thfe ^oo^^ of liie 
€Jl^jnis and ii^hether or ftot ^ partiouSar rnethpd%^ inMnge tlafni 1 (^nd/or its 
depfendetit (jiiin^ 

1 5 > Claims S ihd 9 prdvld^ addMdhsil i f miatSons to til^f m 1 arid, ^s With cSaifti 1 , i find 
these darrris to cl^Sr ^nd liSl^n^blQii iri partiisiif ar, I y^nder^iR&l the scbpe 
of the claims, and wo uid be ^y© id ^isess^^v^ partioui^r rn^c>d of c^i^^ 

euituring infnnges these charms. 

16, As one of ski li In the art, I do not fj hd the o§ aifr!§ to be bfovi oiia over the three cited 
references, either alone or In corriblnatlon Two e^emen^s of the method of ciaim 
1 in particular represent a nGn-obvious advance over the prior art: (a) "wherein 
no rr^ora than 5% of the animal eel^s in the cufture form aggregates in suspension 
of at least 5 cells'"; and "contnuous perfusion cuivanng is continyed until 
animal cells ^re present In the celi culture at a der^sKy df at least 80 x 10^ viable 
animal ceNs/rni-" Cerla^^^^ the e>ctremely tow aggregation of ceils in suspension 
recited In the claims 3s a cell cuStiire with the reoSed high viable 

cell density. 

17; A major focus of the Shevitz patent is on solving the problem of aggregate buM 
up M tfi^ ffifBt df the Slbr^ctdr,^^^^w^^ catties cfeggmg d^ the flier ind; often, a 
f^ilui^ of the liiireadtor; M thfe tirhe of the Sheviti palsirit, filter cl ogg ing was a 
signlflcjarit pfdble^ Sh perfusiph celf 
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IBv fact, ever/ reference in Shevite to aggregation is m conjunction with build-up 
(and clogging) at the filter For example, at Column 1, Mnes 54-57, Shevitz 
recites; ''However, many of these fs^ters have short operating Nves, and when 
lised to filter eels culture suspension or other biological fluids they tend to clog 
with dead oeHs, ce^l debris, aggregates or other constituents of the fluid" 
(emphases added). There is no doubt to me that this reference to aggregates 
refers to aggregation and dogging at the filter. 

Shevitz also rrijentions aggregation at Column 2, Hnes 54*56: The resuming buM 
up of dead cbUs and aggregates on screens or fitt^^, resulting m clogging 
and faiiure of the perfusion device*' (emphasis added). Again, there is no doubt 
that itm passage suiters aggregatfon at the liters of the yoreactor, whim 
mimm ^ the bioreacitjar. Ttuls is precisely the aggre^atbn pro^^ th^ 
Shevitis^ sQLight to ^sqlw^ 

SD: In anothi^ Instance, Shevitz ref^ |q aggr^g^tioh CioSiimn 3, Sines 37-41; 
"RadreMlatidn in on^ direction through tbfe Hoi fiber cartridge tj^pic^^Hy results 
in clogging of tl^e Nollow^^f^^^ aggregates loclglrig M lumeo litiel 

Sueh regain may grow In sk^ as more hollow fibers are bfocl^d, 
filtrati^?! capacity dffcllil^" {^ernplia^i^ addec§. ^^p. h^re is refefnng to 

aggs^SaSoh M the fiker cartndgej;. 

21. b the flnai instance In which Shevitz refers to aggregation, Shevitz states at 
Coiurnn 14, line 64 throug?^ column 15, line ?: ''the dyriamios of the 
sy^t0!fn csan e^dBrjd the operatmg life of a perfusion run since pulsating flow 
between vessel 2 and ofianib^F 30 greatiy ?rihi&lt tl^e attachmerit of 
^SS^^S^te^ to tha hollow fiber lumen or to tl^e filter meml^rane. For example, 
as culture medium fiows from vessel 2 to pump 34, aggrag[ales that are larger 
than the inside diameter of the hoHow fibers will be retained the hollow fitoer 
array; La., the holloa fiber will act as a filter, however, by repeated and rapid 
reversal of ^ow direction, the deposited aggregates are quickly removed and 
swept back to the vessel" (emphasis added). In this passage, ShevitH 
dlsoysses how the problem of agg mgation at the SIter ^s mitigated, such that the 
aggregates are not retained at the filter (hollow fiber array). The top of the filler 
^cts as ^ coarse filter for large aggregates: once the large aggrega^tes contact 
the top of the filter, they aria ipmoveci md ^^m0 teaoK Jpto the :ssel This 
passage also rr^k^s ft dear that aggregafes are necessanly within the vessel 
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and wHl be sent back into the cufture by the alternating flow Without redudng 
aggregate size. Thus, Shevitz teaches that a sobtian to bioreactor failure due to 
filter dogging is aliminatson of the aggregate buildup at the filter 

22. The claimed invention, however, addresses a different probiem, spedficaliy a 
reduction in aggregation of cells hi suspension. What fs surprising about the 
claimed invention, and ur%expected to one of ^klH In the art, is that the claimed 
methods are able to achieve a remarfcabiy iow levei of aggregation - no more 
than 5% of the ceils in culture forni aggregates in suspension of at least 5 cells - 
m such a high density suspension — 80 x 10^ celis/m^ — of viable celSs. This is 
counterintuitive, as one of ski SI In the art woufd expect an increase in aggregafeon 
m suspension as the cell density ino-eases, and a signrficant ievel of aggregation 
at a high ceil density. Tliis, in fact is exactly what Kyung shows, which I discuss 
in more detail below. 

23. The Shevitz patent Is siient on the reduction of viable celi aggregation in 
suspension, and may t>e viewed as implicitly accepting aggregation of ceils in 
suspension, m focusing on minimizing the problems of other types of aggregation 
caose at the filter surface or i niet, 

24. Kyung and/or Furey do not compensate for this defidency. Kyung actualiy 
shows the difficuities faced in trying to reduce ceil aggregation during cefl culture. 
Kyung simpiy states that "293 cells form aggregates at high Ca^^ concentration/' 
without stating what constitutes a ^'high Ca^^ concentration;^ Kyung then teaches 
the use of a ceO cii^ture medium comprising 100 Ca^", which was selected, 
presumably, to minimize cel^ aggregation, and follows by stating '*fh]owever, over 
a prolonged cultivation perioci, some farge aggregates d^d form," As ^ mentjoned 
in paragraph 22 above, Kyung found a significant level of cell aggregation in 
suspension over a prolonged period of cufturing: and at a high cell density - 
albeit at a ceH density lower than the viable ce!§ density recited in the currently 
pending daims {as discussed in more detaji in paragraph 26). In particuiar, 
Figure 4 of Kyung shows macrographs of the aggregates found at t^KVo different 
t?me pehods (120 or 125 hours (different times are given In the text on page 188 
and ?n the figure legend on page 187) and 350 hours). These micrographs show 
vBry large dumps of celfs that contain many more than 5 caffs, and contain many 
dead ceits. Kyung axempiifies exactly the problem of ceil aggregation m 
suspension that the present invention overcomes. 



The concl usi on on a of skili in the art reaches, m madmg Kyung, is that ceil 
aggreg ati on in so sp^?isi go will rarngSiin a prol?! em even whe^n efforts are made lo 
mitigai^ it. 

26. As one of skill In the art, ^ also Is^iieye that none of the three references , whether 
considerad indepan^ method of limiting 

aggregation of sospiend^cl ceils jn cay cuiturf whara animai ceils are present In 
tie ^i^Jtiire at 0: d^n^j^ of^^^ a^^ feast 80 x viabfe ^nimai c^lis/mj. Furey 
m^nffons tSlis M of th# Shi^^ larger ^cale cufturi and iongar 

cuityre tipes (many da^^)* l?ut: it of susperidad calS^ 

qr th^ cancer^ration of the 0alts or tli^jf ykbf % - and it c^taipiy dofe s mt teaoh 
of isuggest a conqentratjon;^ 0(3 x t ammaf calister - or a eoficeiitratten 

of $0 X 1 £f viable ar^lm^ic^^S?^/^ more than 5% of th0 mmBl cbIIb in 

tM culture form si^greg^tes iri suspe^nslon of at least 5 oelb, Blievitz does not 
address concentratiOF^jabifity eShef, other pun to m^htidfl. fer example at 
ooturnn 2^ Ij r^e^ 54-^56, that dead cells (hor^-^ abte cfelis) cau $@ problems with 
clogging at the Mm. 

27: Uniike Furey and Shevitz, Kyung does discuss particular ca!! dansstles. Kyung 
taaches that at 400 hours of cuSture, a maxiniiim of 9.3 X 10' ceiis/m! was 
achieved (page 188, left eoiumn, near end of first paragraph bridging pages 187 
and 188). However, Kyung also states that at 400 hours cell vlafc^My was 85% 
(page 188, left column, first full paragraph, third fine frorr^ end of paragraph), 85% 
of 9.3 X 10' cella/rnl is 7.9 X 10^ viabfe ceiis/mL Thus, one of sklil the art 
vvoukJ not have had a reasonable expectation of success that continuous 
perfusion cufturing could be continued until animal ceils are present m the celi 
C3jSture at a density of at ieast 80 x 10"^ vEab?e animal celis/mi, particularly where 
no more than 5% of the animal calls suspended in the cuslure comprise 
^99^^^t^s of at least 5 ceils, as recHed in the presently pending cia^ms. Rather, 
Kyung shows a trend where a greater ceii density results in lower cell viability 
(see page 188, first full paragraph, fina^ sentences) and larger aggregates. With 
all of this taken together one of skiH in the art would not befieve that Kyung's 
methods couid be modified to achieve a greater density of viable cells, with /esi? 
aggregation in suspension, as the present inventior^ achieves. Rather, one of 
skiH in the art wouid conclude th$ opposite, /,e that greater ceSi densities lead to 
a significantly lowered levei of cell vlafe^Hty. 
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28. In short, based on my undeMandlng of the art and my eonQlysfons based on the 
art, as discuss^cl in paragraphs 16-27, I would not fsnd the ciaimed iny©ntlon 
obvi Dus over the cited rBferences, 

Mm, BB I mm^^mt^ prmmmly, th^ claimed iiweii^ resutts that would 

not fee e3<p0i2ted bf one df s^lfi in the art, that Js, thai dairrsed m^hods are 
^sMb ^Gthieye a r^marl^bfy iow ievei of aggf^gaiort - m rmre than p% of the 
^sii^p^nded cells In duitur^ forrn aggmga*es df at teasi 5 ceils — m $ydh a high 
derssii^ suspension - 80 x 10^ viable cailsteL ta particular^ one of ^kSI In tha art 
woyid flod this to be surpnsifig because \<m shear condKions, such as in 
cpntjnuot^ pertiision o^i oyltyrtnp. typioaily do not ie^ to disaggfegatron of 

cell c^uturiri§, Mcetile^^w^^ o^S aEggf^Mfoh, i^fdce$s controt is more diflfeuli due 
to, for exarriplei heterogeneity m metabolfc proStes of celis wiSliti the ceil 
aggregates, ff no more atan S% of the ceils form aggregates of at least S oelis, 
such aggregates do not form a probleni In cell cuiturtng. 
30. 1 Hereby dediare Ift^rther thait all stat^merits made hef^^n by me to #y own 
knowledge are tfye ^nd tJi;^ afi; st^te^an^ rnade on irtfomiatSon ^nd beilef are 
believed tb be true; artd further that these statements were made mth the 
knowledgis that wiltfeii^fe^^ and the Iske so m^de are pun^shabSe by 

fine or imprisonment, or both, under Section 1001 of Tile 18 of the United States 
Goda and that such wllllu! false siaterpefits rh^y jeopardize the va|id% of the 
application or any patent ts^uirig thereon 

K ©erben ivl. Zijistra, Ph D., deciare under per^afty of perjury lhat the forego 
and correct. 

Dated: _^X-^^l £ '^^ ^- ^- Sighed: I ^^-••"•y ' " 
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